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WKH 2(&' 7KH JURXS FRPSULVHV D ZLGH UDQJH RI H[SHUWV LQFOXGLQJ FLYLO HQJLQHHUV SV\FKRORJLVWV
VWDWLVWLFLDQVSROLF\DGYLVRUVPRWRUF\FOHWUDLQLQJDXWKRULWLHVDQGXUEDQSODQQHUV7KHVHH[SHUWVKDYHEHHQ
QRPLQDWHG E\ QDWLRQDO GHOHJDWLRQV RI WKH IROORZLQJ FRXQWULHV UHSUHVHQWHG LQ WKH :RUNLQJ *URXS
$XVWUDOLD $XVWULD %HOJLXP &DQDGD &]HFK 5HSXEOLF )UDQFH *HUPDQ\ *UHHFH ,WDO\ 0H[LFR
1HWKHUODQGV1HZ=HDODQG1RUZD\3RUWXJDO6SDLQ6ZHGHQ8QLWHG.LQJGRP8QLWHG6WDWHVDQGDOVR
WKH(XURSHDQ&RPPLVVLRQ
%HIRUHKDQG RI WKLVZRUNLQJ JURXS D ILUVW VWHS RIZRUN KDV EHHQ FRQGXFWHG LQ /LOOHKDPPHU LQ -XQH
 ZKHUH DQ LQWHUQDWLRQDO ZRUNVKRS ZDV RUJDQL]HG EULQJLQJ WRJHWKHU UHVHDUFKHUV SROLF\ PDNHUV









XS D FRQWLQXLQJ GLDORJXH DQG FRRSHUDWLRQ EHWZHHQ WKH YDULRXV VWDNHKROGHUV LQFOXGLQJ WKH
PRWRUF\FOLVWVWKHPVHOYHVSROLF\PDNHUVUHVHDUFKHUVDQGPRWRUF\FOHPDQXIDFWXUHUV
x ,QFOXGH PRWRUF\FOHV DQG 37: FRQFHUQV LQ WUDQVSRUW SROLF\ DQG LQIUDVWUXFWXUH SROLF\
PDQDJHPHQW




IDFWRUV YHKLFOH DQG LQIUDVWUXFWXUH7KHSULRULW\PHDVXUHV OLVWHGEHORZDUHQRW H[KDXVWLYH DQG WKH
FODVVLILFDWLRQVKRXOGQRWEHVHHQDVDULJLGIUDPHZRUN
+XPDQIDFWRUV
x 7UDLQLQJ SURJUDPV IRU PRWRUF\FOLVWV VKRXOG EH DGDSWHG WR HDFK FRXQWU\ DQG IRFXV RQ ULVN
DZDUHQHVVDQG ULVNDYRLGDQFHDQGGHYHORSDQXQGHUVWDQGLQJRI WKH ULGHUPRWRUF\FOHFDSDFLWLHV
DQGOLPLWDWLRQV
x ,PSURYHG WUDLQLQJ IRU JHQHUDO GULYHUV $ FRPSRQHQW RQ DZDUHQHVV DQG DFFHSWDQFH RI
PRWRUF\FOLVWVVKRXOGEHLQFOXGHGLQWKHJHQHUDOWUDLQLQJIRUDOOGULYHUV
x 7DUJHWHG LQWHJUDWHG DZDUHQHVV FDPSDLJQV DGGUHVVLQJ ERWKPRWRUF\FOLVWV DQG RWKHU URDG XVHUV
VXSSRUWHG ZKHUH QHFHVVDU\ E\ RWKHU DFWLRQV HJ HQIRUFHPHQW IRFXVHG RQ PXWXDO UHVSHFW
SURWHFWLYHHTXLSPHQWVSHHGDOFRKRODQGGUXJLVVXHV
x 3URWHFWLYH HTXLSPHQW IRU ULGHUV 3URPRWLRQ DQG DGRSWLRQ RI VWDQGDUGV WDNLQJ LQWR DFFRXQW WKH
FOLPDWHUHJLRQV

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
7KHREMHFWLYHVRIWKHSUHVHQWZRUNLQJJURXSDUHWREXLOGRQWKHFRQFOXVLRQVRIWKLVIRUPHU/LOOHKDPPHU
ZRUNVKRS VR DV WR UHYLHZ LQ PRUH GHWDLO WKH YDULRXV DYHQXHV ZKLFK FRXOG LPSURYH WKH VDIHW\ RI








7KLV DQDO\VLVPDNHV D GLVWLQFWLRQEHWZHHQGLIIHUHQW W\SHV RI37:PRSHGV VFRRWHUV DQGPRWRUF\FOHV
DQG GHVFULEHV WKH PDLQ FKDUDFWHULVWLFV RI PRWRUF\FOLVWV¶ MRXUQH\V LQ 2(&',7) FRXQWULHV WDNLQJ LQWR
DFFRXQWJHRJUDSKLFDOGLIIHUHQFHV
0RWRUF\FOHFUDVKHVDFFLGHQWVFHQDULRVDQGFRQWULEXWLQJIDFWRUV
7KLV FKDSWHUZLOO DQDO\]H W\SLFDO FUDVK VFHQDULRV DQG FRQWULEXWLQJ IDFWRUV 7KH:RUNLQJ*URXSZLOO
UHYLHZDQGV\QWKHVL]HWKHPRVWUHFHQWNQRZOHGJHRQDFFLGHQWFDXVDWLRQEDVHGRQUHFHQWLQGHSWKVWXGLHV
LQWKH2(&',7)FRXQWULHV
7KH:RUNLQJ *URXS ZLOO DOVR IRFXV RQ WU\LQJ WR IXUWKHU GRFXPHQWHG DUHDV WKDW ZHUH LGHQWLILHG LQ
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/HYHUVIRUDFWLRQ









7KLV FKDSWHU RXWOLQHV WKHQHHG IRU D VWUDWHJLF DSSURDFK UHJDUGLQJ37:VDIHW\ E\ LQWHJUDWLQJ HIIRUWV
DQGJXLGLQJWKHDOORFDWLRQRIUHVRXUFHVWRZDUGLQLWLDWLYHVWKDWKDYHSURYHQEHQHILWV7KHVWUXFWXUHRIWKLV


















WKH QHHGV RI ORZLQFRPH DQGPLGGOHLQFRPH FRXQWULHV 2(&',7) 7KDW LV WKH UHDVRQZK\ WKH
ZRUNLQJJURXSGHFLGHG WRSXW IRUZDUG D VSHFLILF FKDSWHU GHGLFDWHG WR WKLV TXHVWLRQ HYHQ LI WKHRYHUDOO






















WR OHVVPRELOLW\ EXW WKHUH LV DOVR VWURQJ HYLGHQFH WKDW HIIHFWLYH URDG VDIHW\SROLFLHV FRQWULEXWHG WR WKLV
7KHUHLVDOVRDGHFUHDVHLQWKHQXPEHURIVHULRXVO\LQMXUHGURDGXVHUVLQQHDUO\DOO,57$'FRXQWULHVHYHQ
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7KH SUREOHP LV WKDW 37:V GLG QRW EHQHILW IURP WKLV SURJUHVV $V DPDWHU RI IDFW WKH ILJXUHV RQ URDG
DFFLGHQWV GR VKRZ WKDW PRWRUF\FOLQJ VDIHW\ KDV EHFRPH D FUXFLDO FKDOOHQJH QHDUO\ HYHU\ZKHUH LQ WKH
ZRUOGLQVRIDUDVHYHQLQWKHSODFHVZKHUHWKHUHDUHJRRGUHVXOWVLQURDGVDIHW\WKHUHUHVXOWVDUHIDUOHVV
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REYLRXVZKHQLWFRPHVWRPRWRUF\FOHVZLWKDWEHVWDORZHUGHFUHDVHLQWKHQXPEHURIIDWDOLWLHV$QGWKH
UHVXOW RI WKLV JHQHUDO LQFUHDVH LQ VDIHW\ IRU RWKHU URDG XVHUV LV WKDW WKHUH LV QHDUO\ HYHU\ZKHUH D




IRU WKHP $Q DQDO\VLV FRXQWU\ E\ FRXQWU\ )LJ LQGLFDWHV  ZKLOH HYHU\ZKHUH WKH QXPEHU RI SHUVRQV
NLOOHG RQ WKH URDG GHFUHDVHG  WKH FRXQWULHVZKHUH WKLV GHFOLQHZDV OHVV HIIHFWLYH IRUPRWRUF\FOHV DQG
WKRVHIRUZKRPWKHVLWXDWLRQZRUVHQHGIRUWKHP
$Q LOOXVWUDWLRQRI WKHUHODWLYH WUHQGV LQ WKHQXPEHURI WUDIILF IDWDOLWLHVDQGPRWRUF\FOLVWVNLOOHG LQ WKH
WKUHHPDLQUHJLRQVRIWKH2(&'LVSUHVHQWHGLQ)LJ$VKDUSLQFUHDVHFDQEHREVHUYHGLQWKHQXPEHURI
PRWRUF\FOLVWVNLOOHGLQ1RUWK$PHULFDDQGDPRGHUDWHGHFUHDVHLQWKHRWKHUUHJLRQV:KHQFRPSDUHGWR
WKH RYHUDOO WUDIILF IDWDOLWLHV LW LV HYLGHQW WKDW PHDVXUHV VSHFLILFDOO\ GHGLFDWHG WRPRWRUF\FOHV DUH WR EH
FRQVLGHUHG:KLOHRQDYHUDJH,57$'FRXQWULHVKDYHVHHQDUHGXFWLRQE\DURXQGLQWKHQXPEHURI
SHUVRQVNLOOHG LQD WUDIILFFUDVK LQ WKHQXPEHURIPRWRUF\FOLVWVNLOOHG LQFUHDVHGE\7KH
GLVFUHSDQF\LVSDUWLFXODUO\REYLRXVLQ1RUWK$PHULFD,QWKH8QLWHG6WDWHV WKHQXPEHURIPRWRUF\FOLVWV
NLOOHGLQFUHDVHGE\EHWZHHQDQGZKLOHWKHQXPEHURIIDWDOLWLHVGHFUHDVHGE\
























































































0RUHRYHU VRPH PRUH SUHFLVLRQV FDQ EH JDLQHG E\ FRQVLGHULQJ WKH W\SH RI 37: ZKLFK DUH PRUH
VSHFLILFDOO\ FRQFHUQHG E\ WKH VDIHW\ SUREOHPV )RU H[DPSOH LW FDQ EH VHHQ LQ )LJ  WKDW LQ PDQ\
(XURSHDQ FRXQWULHV LQFOXGLQJ %HOJLXP'HQPDUN*UHHFH 6SDLQ )UDQFH ,UHODQG ,WDO\ /X[HPERXUJ
1HWKHUODQGV$XVWULD3RUWXJDO)LQODQG6ZHGHQDQG8QLWHG.LQJGRPDQLPSRUWDQWLQFUHDVHLQIDWDOLWLHV
LV REVHUYHG EHWZHHQ  DQG  IRU PRWRUF\FOHV H[FOXVLYHO\ ZKLOH DW WKH VDPH WLPH WKHUH LV D
VLJQLILFDQW GHFUHDVH IRU DOO RWKHU URDG XVHUV
























$FFRUGLQJ WR WKH (XURSHDQ 5RDG 6DIHW\ 2EVHUYDWRU\ ZHEVLWH 6DIHW\1HW  WKH WKUHH PRVW
FRPPRQFUDVKVFHQDULRVIRUPRWRUL]HGWZRZKHHOHGYHKLFOHVPRWRUF\FOHVDQGPRSHGVDUHDVIROORZV






7KHUH LV RI FRXUVH D PXOWLSOLFLW\ RI PRUH SUHFLVHO\ GHILQHG VFHQDULRV WKDW ZLOO EH GHYHORSHG LQ WKH
2(&',7)ILQDOUHSRUWEXWWKHVHRQHVDJJUHJDWHDODUJHSDUWRIWKHDFFLGHQWULVNVIDFHGE\37:VULGHUV
RQWKHURDG%HKLQGWKHVHVFHQDULRVWKHIDFWRUVZKLFKFRQWULEXWHWRWKHLUSURGXFWLRQFDQEHSXWIRUZDUG
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'ULYHUUHODWHGIDFWRUVDUHRIWHQFRQVLGHUHGDVWKHPDLQFDXVHRIDFFLGHQWVRPHWLPHVIRUJHWWLQJWKDWD
URDG FUDVK LV PRVW RI WKH WLPH WKH UHVXOW RI D FRPELQDWLRQ RI IDFWRUV DQG DOVR IRUJHWWLQJ WKDW KXPDQ
EHKDYLRUDVDZKROH LVXQGHU WKH LQIOXHQFHRI WKHHQYLURQPHQW WKHYHKLFOHDQG WKH WUDIILFDURXQG ,W LV









FKDQJLQJ VSHHGV  FUDVKHV   'XULQJ WKH VDPH SHULRG WKHUHZHUH  IDWDO FUDVKHV RI
YHKLFOHVRWKHUWKDQPRWRUF\FOHVLQYROYLQJDWOHDVWRQHQRQPRWRUF\FOHRFFXSDQWIDWDOLW\SHUFUDVKLQWKH
8QLWHG6WDWHV%\FRPSDULVRQWKHILYHPRVWSUHYDOHQWGULYHUUHODWHGIDFWRUVLQIDWDOFUDVKHVUHVXOWLQJLQ
































3DVVLQJZKHUHSURKLELWHGE\VLJQVSDYHPHQWPDUNLQJVKLOORUFXUYHRUVFKRROEXVZDUQLQJQRWWRSDVV   

%XWGDWDJDLQHG IURPSROLFH DFFLGHQW UHSRUWVFDQQRWSURYLGHDOO WKHGHWDLOHG LQIRUPDWLRQ LQYROYHG LQ
DFFLGHQW FDXVDWLRQ ,W LV QHFHVVDU\ IRU WKDW WR JHW PRUH WKRURXJK GDWD QRWDEO\ IURP LQGHSWK DFFLGHQW
VWXGLHV)RUH[DPSOHDODUJH(XURSHDQVWXG\0$,'6H[DPLQHGLQGHSWKRYHUFUDVKHVLQILYH
FRXQWULHV)UDQFH*HUPDQ\,WDO\6SDLQDQGWKH1HWKHUODQGVLQYROYLQJDPRWRUL]HGWZRZKHHOHGYHKLFOH
7KH\QRWDEO\ FRQFOXGHG WKDW LQ WKH FDVHRI D37:FUDVK LQYROYLQJ DQRWKHU URDGXVHU WKHGULYHU RI WKH
RWKHUYHKLFOHFRXOGEHFRQVLGHUHGDVPRUHRIWHQOHJDOO\³DWIDXOW´WKDQWKHULGHURIWKH37:
6RZKHQ GHDOLQJZLWK KXPDQ IDFWRUV LQ 37:V DFFLGHQW WKH DQDO\VLVPXVW QRW EH OLPLWHG WR WKH 37:
ULGHUVQRWDEO\IRUDFFLGHQWVRFFXUULQJLQLQWHUDFWLRQZLWKRWKHUV7KHIDFWRUVDIIHFWLQJFDUVGULYHUVIDFHG
WR37:VPXVWDOVREHWDNHQLQWRDFFRXQW
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(IIHFWLYHO\VWLOODFFRUGLQJWR0$,'6VWXG\LQRIDOOFDVHVLQYROYLQJD37:WKHSULPDU\IDFWRU
UHVSRQVLEOHIRUWKHDFFLGHQWZDVDSHUFHSWLRQIDLOXUHRQWKHSDUWRIWKHRWKHUYHKLFOHGULYHU,QWKHVDPH






7KH :RUNLQJ *URXS LV DOVR IRFXVLQJ RQ WU\LQJ WR IXUWKHU GRFXPHQW WKRVH DUHDV UHTXHVWLQJ PRUH
UHVHDUFKWRXQGHUVWDQGDFFLGHQWFDXVDOLW\LQFOXGLQJWKHUROHRISRRUSHUFHSWLRQVLQDFFLGHQWVFHQDULRVWKH
LQWHUUHODWLRQVKLSEHWZHHQKXPDQDQGH[WHUQDOIDFWRUVYHKLFOHHQYLURQPHQWDQGWKHOLPLWVWRWKHDELOLW\
RI GULYHUV DQG ULGHUV WR RYHUFRPH WKH GLIILFXOWLHV WKH\ PHHW RQ WKH URDG $QG DV D PDWWHU RI IDFW WKH
SUREOHP RI SHUFHSWLRQ LV D FRPSOH[ LVVXH WKDW FDQQRW EH UHGXFHG WR WKH VLPSOH IDFW WKDW 37:V DUH
SK\VLFDOO\OHVVYLVLEOHWKDQRWKHUYHKLFOHV7KHUHDUHPDQ\FDXVHVEHKLQGWKHSRRUGHWHFWDELOLW\RI37:V
DQGWKHVHDUHRIWHQFRQQHFWHGWRHDFKRWKHUDQGZLWKWKHJHQHUDOSDUDPHWHUVRIWKHGULYLQJFRQWH[W,QGHHG





7KHIDFW LV WKDW WKHHQYLURQPHQWFDQDFWPRUHRU OHVVGLUHFWO\RQ WKHGLIILFXOWLHVPHWE\ WKHGLIIHUHQW
URDGXVHUVVRPHWLPHVEH\RQGWKHDFFLGHQWVSRWE\LQFLWLQJFHUWDLQEHKDYLRUVVRPHWLPHVYHU\FORVHWRWKH
DFFLGHQWVFHQHHJE\ LPSHGLQJYLVLELOLW\7KLVPDNHV LWGLIILFXOW WRSUHFLVHO\TXDQWLI\ WKH LQIOXHQFHRI
HQYLURQPHQW LQ WKHSURGXFWLRQRIFUDVKHV+RZHYHUDFFRUGLQJ WR0$,'6VWXG\ WKHURDGDQG LWV
HQYLURQPHQWDUHFRQVLGHUHGWKHSULPDU\FDXVHIRURIDOODQDO\]HG37:DFFLGHQWV$GGLWLRQDOO\WKH







9HKLFOH IDFWRUV DUH FRQVLGHUHG DV DQ LQIUHTXHQW SUREOHP LQ PRWRUF\FOLQJ DFFLGHQWV )RU H[DPSOH LQ
0$,'6 VWXG\ 0$,'6  RQO\  RI FDVHV LQYROYHG D 37: WLUH SUREOHP DQG  D EUDNH
SUREOHP%XWRQFHDJDLQ WKLVGRHVQRWPHDQWKDWQRDPHOLRUDWLRQWRWKHYHKLFOHFRXOGEHEHQHILFLDOIRU
WKH VDIHW\ RI 37: ULGHUV2Q WKH FRQWUDU\ LW FDQ EH FRQVLGHUHG WKDW 37:GLG QRW EHQHILW IURP VDIHW\
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FUDVKHV7KH6DIH6\VWHPDSSURDFKFRQVWLWXWHVDQ LPSRUWDQWFKDQJHRIYLHZ VKLIWLQJ IURPDQDSSURDFK
SODFLQJDOPRVW VROH UHVSRQVLELOLW\ IRU VDIHW\RQ WKH URDGXVHU WRDQDSSURDFKDVNLQJ IRUDQ LQWULQVLFDOO\
VDIH HQYLURQPHQW 2(&',7) E 6XFK DQ DSSURDFK ILQGV LWV URRWV LQ HUJRQRPLFV ZRUNV DQG KDV
EHHQ LPSOHPHQWHG LQ WKH WUDIILF GRPDLQ E\ WKH 6ZHGLVK µ9LVLRQ =HUR¶ 7LQJYDOO  DQG WKH'XWFK
µ6XVWDLQDEOH 6DIHW\¶ :HJPDQ	$DUWV  DSSURDFKHV7KH6DIH 6\VWHP DSSURDFK DVNV WKH V\VWHP
GHVLJQHUVDQGDOO WKHSURIHVVLRQDOV LQYROYHG LQ WKH WUDIILF V\VWHP IXQFWLRQLQJ WRSURYLGHDQ LQWULQVLFDOO\
VDIHHQYLURQPHQW7RUHDFKWRWKLVHQGDZKROHVHWRIDFWLRQVPXVWEHOHGLQDQLQWHJUDWHGZD\UHVRUWLQJ
WR DOO WKH FRPSRQHQWV RI WKH V\VWHP RI WUDIILF VR DV WR SURPRWH RYHUDOO VDIHW\ IRU LWV XVHUV VWLPXODWH
DGDSWHGEHKDYLRUSUHYHQWPLVEHKDYLRUVIRUJLYHSRWHQWLDOPLVWDNHVDQGSURWHFWWKHKXPDQERG\
7RZDUGWKLVSXUSRVHDOOWKHOHYLHUVDEOHDWLPSURYHURDGVDIHW\IRUWKHLUXVHUVPXVWEHLQWHJUDWHGLQWRD
JHQHUDOSROLF\7KHSURSRVLWLRQRI VXFKJXLGHOLQHV IRUPRWRUF\FOLQJ VDIHW\ZLOOEH WKH ODVW UHVXOWRI WKH
ZRUNSHUIRUPHGE\WKH2(&',7)ZRUNLQJJURXS
$FNQRZOHGJHPHQWV
7KH DXWKRU ZRXOG OLNH WR WKDQN DOO WKH DFWLYH PHPEHUV RI WKH 2(&',7) :RUNLQJ *URXS RQ
0RWRUF\FOLQJ6DIHW\DQG0RELOLW\ IRU WKHLUHIILFLHQWDQGIUXLWIXOFRQWULEXWLRQZLWKDVSHFLDOPHQWLRQ WR
9HURQLTXH)H\SHOOWKDQNVWRZKRPWKLVZRUNLQJJURXSFRXOGH[LVW
5HIHUHQFHV
-DIIDUG0	YDQ(OVODQGH37\SLFDO+XPDQ(UURUVLQ7UDIILF$FFLGHQWV,QYROYLQJ3RZHUHG7ZR:KHHOHUV,Q0
6XOOPDQ	/'RUQ(GV$GYDQFHVLQ7UDIILF3V\FKRORJ\&KDSWHU/RQGRQ$VKJDWH

(5627UDIILF6DIHW\%DVLF)DFWV0RWRUF\FOHVDQG0RSHGV(XURSHDQ5RDG6DIHW\2EVHUYDWRU\(562FRILQDQFHG
E\WKH(XURSHDQ&RPPLVVLRQ'LUHFWRUDWH*HQHUDO(QHUJ\DQG7UDQVSRUW

0$,'60RWRUF\FOH$FFLGHQW,Q'HSWK6WXG\0$,'6,QGHSWKLQYHVWLJDWLRQVRIDFFLGHQWVLQYROYLQJSRZHUHGWZRZKHHOHUV
)LQDOUHSRUW$&(0$VVRFLDWLRQGHV&RQVWUXFWHXUV(XURSpHQVGH0RWRF\FOH7KH0RWRUF\FOH,QGXVWU\LQ(XURSH
%UXVVHOV

2&'(,7)D:RUNVKRSRQ0RWRUF\FOLQJ6DIHW\/LOOHKDPPHU1RUZD\-XQHILQDOUHSRUW,7)2(&'-75&76

2(&'E7RZDUGV]HUR$PELWLRXVURDGVDIHW\WDUJHWVDQGWKHVDIHV\VWHPDSSURDFK3DULV2UJDQLVDWLRQIRU(FRQRPLF
&RRSHUDWLRQDQG'HYHORSPHQW

2&'(,7)5RDGVDIHW\,57$'DQQXDOUHSRUW2&'(,7),QWHUQDWLRQDO7UDIILF6DIHW\'DWDDQG$QDO\VLV*URXS

6DIHW\1HW3RZHUHG7ZR:KHHOHUV5HWULHYHG2FWREHUIURP
KWWSHFHXURSDHXWUDQVSRUWURDGBVDIHW\VSHFLDOLVWNQRZOHGJHSGISRZHUHGBWZRBZKHHOHUVSGI

7LQJYDOO&7KH=HUR9LVLRQ$URDGWUDQVSRUWV\VWHPIUHHIURPVHULRXVKHDOWKORVVHV,Q+ROVWYRQ+
1\JUHQ$7KRUG5(GV7UDQVSRUWDWLRQ7UDIILF6DIHW\DQG+HDOWKSS±%HUOLQ6SULQJHU9HUODJ

:HJPDQ)	$DUWV/$GYDQFLQJVXVWDLQDEOHVDIHW\1DWLRQDOURDGVDIHW\RXWORRNIRU/HLGVFKHQGDP6:29
,QVWLWXWHIRU5RDG6DIHW\5HVHDUFK

:+2*OREDOVWDWXVUHSRUWRQURDGVDIHW\WLPHIRUDFWLRQ*HQHYD:RUOG+HDOWK2UJDQL]DWLRQ
